Abstract Two competing hypotheses were tested concerning the associations between current alcohol and cigarette use and measures of individual, group and network peer standing in an ethnically-diverse sample of 156 male and female adolescents sampled at two time points in the seventh grade. Findings lent greater support to the person hypothesis, with early regular substance users enjoying elevated standing amongst their peers and maintaining this standing regardless of their maintenance of or desistance from current use later in the school year. In the fall semester, users (n = 20, 13%) had greater social impact, were described by their peers as more popular, and were more central to the peer network than abstainers (i.e., those who did not report current use).
The social dynamics of influence in peer networks have been well documented in the social psychological research literature, yet very little of this basic research has been applied in drug prevention programming. Studies that have taken this approach have demonstrated that social influences are the primary factor in the adolescent initiation of drug using and abusing behaviors (Donaldson et al., 1996; Flom, Friedman, Jose, & Curtis, 2001; Harrison, Fulkerson, & Park, 2000; Olds & Thombs, 2001 ). For adolescents, peer influence supplants adult influence as a prime factor in shaping behavioral norms, beliefs, and a wide range of both positive and negative behaviors, including substance use (Dishion & Medici Skaggs, 2000; Ennett & Baumann, 1994; Kandel, 1978; Thornberry & Krohn, 1997; Urberg, Degirmencioglu & Pilgrim, 1997) .
In recognition of the power of influential peers, guidelines for substance use prevention programs in schools recommend the use of peer leaders (Journal of School Health, 1994) , and many such active peer-led programs are successful at reducing substance use in the schools (Black, Tobler, & Sciacca, 1998) . However, peer influence is not equally distributed across the peer network. Rather, there is a hierarchy of influence power in peer social groups, with some individuals being more potent than others, and consequently with greater power to transmit information about norms and behaviors. In the present investigation, our goal was to examine the relationship between relative peer standing in school-based peer groups and substance use (tobacco smoking and alcohol use) among early adolescents, and to determine whether such relations derived from the power of the person using substances or the substance-using behavior per se. We employed a multi-method approach to the measurement of peer standing, using several measures derived from self-reports, peer reports, and network analyses.
Identifying powerful and influential youth in peer networks remains an important task. One way to approach this question is to consider "peer standing," or where an individual stands in relation to his or her peers. Three of the main approaches to the measurement of peer standing among early adolescents are peer ratings along various dimensions, such as perceived popularity; sociometrically-derived peer social statuses; and social network measures, such as network centrality. Popularity as a peer-rated status is defined in different ways. In traditional sociometric analyses, popularity is an index of social desirability, derived from a consensus of peers who report liking the target child (Newcomb, Bukowski, & Pattee, 1993) and resulting either in the assignment of children to one of five sociometric categories, including popular (Coie, Dodge, & Coppotelli, 1982) , or in assigning a continuous score of social preference, derived from subtracting "like least" nominations from "like most" (Coie et al., 1982) . More recently, researchers have applied quantitative approaches to the measurement of peer perceived popularity, or reputationbased popularity, derived from a simple count of the number of peers who rate the target child as "popular" (LaFontana & Cillessen, 1999; Parkhurst & Hopmeyer, 1998) .
In social network analysis, popularity has been defined as the number of friendship nominations (standardized within class) a child receives (e.g., Valente, Unger, & Johnson, 2005) . In the social network paradigm, high social status is reflected in an index of social centrality, which is perhaps understood to align more closely with the sociometric controversial status. These distinctive estimates of popularity (i.e., sociometric standing versus perceived popularity) have yielded divergent associations with prosocial and antisocial behaviors (Parkhurst & Hopmeyer, 1998) and with behavioral correlates and self-esteem (de Bruyn & van den Boom, 2005) .
Both positively connoted (i.e., "liking") and negatively connoted (i.e., "disliking") peer nominations or ratings have been shown to be positively associated with early adolescent substance use or increased risk for such use. For example, among children in grades 6 through 8, those who receive relatively high numbers of "friend" or "liking" nominations, including popular children (higher numbers of "friend" nominations; Valente et al., 2005) and controversial sociometric status youth (vs. average status; Aloise-Young & Kaeppner, 2005) are more likely to be smokers. Conversely, in other studies, children who receive relatively more "disliked" or "like least" nominations (i.e., those in rejected and isolated statuses), are reported as either current substance users or to be at increased risk for later use compared to average status youth (Dishion, Capaldi, Spracklen, & Li, 1995; Dishion, Capaldi, Yoerger, 1999) . Likewise, youth isolated from or rejected by the wider network (i.e., those who received relatively few "friend" nominations) are more likely to smoke than are youth who occupy central or secondary positions in the network (Ennett & Baumann, 1994; Tani et al., 2001) .
Positive ratings or nominations have also been shown to be negatively related to substance use. For example, popular status youth are less likely than average status students to smoke (Aloise-Young & Kaeppner, 2005) . Finally, Ennett and colleagues (2006) report that adolescents who are "liked but not too well-liked"-a classification perhaps most closely consistent with "average" sociometric status-are least likely to be smokers. The relative status of adolescent friends also impacts the extent to which adoption of drinking behavior occurs over time: young adolescents are more likely to adopt the drinking behavior of a unilateral friend with higher status (Bot et al., 2001) , and are more susceptible to influence from well-liked others (Latane, 1981) , affirming the power of elevated peer standing to influence substance use behaviors.
Peer standing also has been addressed using indicators derived from social network analysis, with an increasing number of studies that assess both peer standing and substance use among adolescents using this framework (e.g., Alexander et al., 2001; Ennett & Baumann, 1993; Ennett et al., 2006; Pearson & West, 2003; Rodkin et al., 2000; Valente et al., 2005) . According to social network theory (Knoke & Kulinski, 1982; Wasserman & Faust, 1994) , individuals central to a bounded network (such as a classroom or grade) are both relatively visible and well-connected to others in the network, whereas less central or marginal (peripheral) members of the network are relatively less visible and less well-connected. Empirical findings indicate that when adolescents are central to their networks, they occupy roles from which they can exert leadership and influence their peers in both positive and negative ways (Cairns & Cairns, 1994; Rodkin et al., 2000) . Accordingly, social network centrality uniquely predicts not only prosocial but also antisocial behaviors (Gest et al., 2001; Rodkin et al., 2000) . Adolescents central to their networks may be seen as similar to those socially dominant children identified in the sociological tradition, who exert control over the flow of resources within the peer group (Hawley, 1999) . In contrast, Granovetter (1973) has suggested that while central (and therefore prominent) network members are important in the adoption of non-controversial behaviors, it is the peripheral network members that are more likely to adopt controversial behaviors such as substance use.
Given the range of measures used in past research to operationalize peer standing and the differential relations between such measures and substance use, we sought to take a multimethod approach that would allow for some aggregation of both source (ie., individual, peer) and basis (i.e., liking, visibility) of rating by simultaneously employing a diverse set of individual, group and network level indicators of peer standing derived from self-reports, peer nominations, and social network methods.
What remains unclear is whether peer influence over substance use is a function of the person or the behavior. Does engaging in rule-breaking behavior, such as using drugs at this early age, make one popular, central and visible? Or do popular, more central and visible youth use drugs early (and also or later engage in other rule-breaking or norm-violating behaviors)? If peer influence derives from attributes of the person, such as popularity or centrality within the peer network, then others in the peer network may be more likely to take up on a more regular basis behaviors apparently validated by such persons, perhaps in an effort to increase their own peer standing in the group. Alternatively, if peer influence is derived from specific counter-normative appeal of substance use behavior per se, then the relative peer standing of users should be rather unimportant.
From the foregoing, we derived competing hypotheses about the relative peer standing and position of substance users in the peer network and how this standing and position might change over time.
1. The behavior hypothesis holds that regular use of alcohol and cigarettes-relatively rare yet highly visible rule-breaking behavior among early adolescents-confers elevated peer standing on individuals. These behaviors in and of themselves embody the kind of sensation seeking propensity of high appeal in young adolescent peer groups. Youth who use are likely to enjoy such elevated standing, regardless of time of year, with newly-identified current users enjoying levels of peer standing equal to those who reported current use earlier in the year. Support for this hypothesis would be provided if current substance users are those who hold positions of elevated peer standing throughout the school year, regardless of whether the membership of this group changes over the course of the year. Thus, Hyp.1A. At the beginning of the school year (Fall, Time 1), current substance users will exhibit elevated peer standing, including relatively high social impact, perceived popularity, and network centrality, compared to non-users in the peer network. Hyp.1B. Towards the end of the school year (Spring, Time 2), a similar pattern of relatively elevated peer standing indicators will emerge for current users versus their non-using counterparts.
2. Conversely, the person hypothesis can be stated thus: Central, popular, more highly visible youth are more likely to evidence novel rule-or norm-breaking behaviors, including regular early substance use. One might conjecture that it is their "leadership" in counter-normative behavior that helps render them visible in their peer environment. Such youth are likely to maintain their elevated peer standing regardless of whether they maintain or desist from regular substance use later in the school year. Indeed, they may initiate higher levels of other rule-or norm-breaking behaviors compared to their peers. Support for this hypothesis would emerge if current users identified at the outset of the 7th grade year were rated by their peers as more popular, central and visible in the network (ie., Hypothesis 1A, above). Further support for this hypothesis would be evident if such individuals retain their elevated peer standing later in the school year, regardless of whether they continued to report current substance use. Also, those who become regular users late in the year may not enjoy relatively elevated peer standing: they may be youth who began the school year with relatively less cache and for whom, the less visible or distinctive rule-breaking behavior does not bring with it elevated peer standing. That is, as the behavior becomes more normative, it loses its cache in the network. Thus, Hyp. 2A. At Time 2, students reporting current substance use will not differ from non-using participants on measures of peer standing. Hyp. 2B. Substance users identified at Time 1 will maintain their elevated peer standing in the Spring (Time 2), regardless of their reported current substance use in the Spring. That is, fall users will exhibit elevated peer standing, including relatively high social impact, perceived popularity, and network centrality, compared to all other students in the peer network, regardless of their current use status in the spring semester.
To address our hypotheses, we measured both sets of variables of interest-peer standing indicators and substance use measures-at two time points in the 7th grade year. Seventh grade (ages 12-13) is an extremely important year for the escalation of substance use: prevalence estimates of past 30 days alcohol and cigarette use both more than double from age 12 to age 13 (Substance Abuse and Mental Health Services Administration, 2005) . Thus, at the beginning of grade 7, regular use is both a new, and more importantly, a relatively distinctive behavior among children of this age. By the end of the seventh grade however, substance use is a relatively more common and less distinctive behavior.
Method

Participants
Participants were drawn from an urban magnet school of approximately 1400 students in grades 6 through 12 in north central North Carolina. Approximately 21% of students in the school receive free or reduced school lunch, compared to 45% district-wide. In the fall 2004 semester, the entire seventh grade (N = 203) was invited to participate in a study of peer social influences on substance use and other risktaking behaviors. Parent consent and student assent were obtained for 83% of the grade 7 students, for a total of 168 (51% female; 42% European American; 41% African American; 5% Latino, 10% multi-ethnic, and 2% other; mean age at Time 1 = 12.21, SD = 0.51, range 12-14). Approximately 6 months later, all students in 7th grade (N = 208) were again invited to participate in a planned follow-up study. Students who had completed the study materials at the first round of data collection, and who consented to participate and provided valid responses to the main study variables at both time-points, were retained, resulting in an analytic sample of 156 students, the composition of which mirrored very closely the gender and racial/ethnic make-up of the school (sample: 49% male; 42% European American; 46% African American; 7% Latino, 3% multi-ethnic, and 2% other; mean age at Time 2 = 12.77, SD = 0.56, range 12-15).
Procedure and measures
Project staff administered a survey to consented students during a 100-minute class period. Students received a small incentive (five dollars in cash) for completing the survey. Several peer nomination methods were used to derive individual-, group-, and social network-level measures of peer standing, and self-report items were used to determine prevalence of alcohol and tobacco use.
Self-report survey
The survey included measures of student demographics and self-reports of past month and lifetime use of alcohol and tobacco. Current drinking (smoking) was measured with the item, "On how many days in the last month did you have an alcoholic drink (smoke a cigarette)?" Students reporting one or more days' use were identified as current drinkers (smokers). Lifetime alcohol use (tobacco use) was measured with the item, "Have you ever had a drink of alcohol (smoked a cigarette)?" Recent studies suggest that self-report of substance use among adolescents is a reliable, if imperfect, indicator of use (O'Malley, Johnston, Bachman, & Schulenberg, 2000; Wallace & Bachman, 1997) , and single item measures have demonstrated reliability and predictive power similar to other more complex measures such as Timeline Followback and frequency-quantity indexes (LaBrie, Pedersen, & Earleywine, 2005) .
Social cognitive map
Participants were asked about social networks within their grade at their school, beginning with the question: "Are there some kids here in seventh grade who hang around together a lot?" Participants were then instructed to write the names of the children who hang around together (i.e., nominations) using a free recall procedure to identify all real-world groups of seventh graders in their school. The computer program SCM version 4.0 was used to combine information across all subjects and determine groups within the social network based on the Social Cognitive Map procedure developed by Robert Cairns and his colleagues (1989) .
Measures derived from the SCM analysis included indexes of individual, group and network centrality, and assignment of respondents to categorical levels of individual and group centrality, as follows: Individual centrality was derived from the ratio of total number of nominations received to the average number of nominations received by the top two members of the group. Group centrality was derived from the ratio of the average number of nominations received by the top two members of the group to the average of the top two groups. Social network centrality was indexed by the lower of the individual and group centrality scores. Both individual and group centrality scores were recoded into nuclear (0.7 to 3.0), secondary (0.3 to 0.6999.), and peripheral (0 to 0.2999). Nuclear centrality describes students who are nominated at a high frequency, secondary centrality describes students nominated at an average frequency, and peripheral centrality describes students nominated at a low frequency (Farmer & Rodkin, 1996) .
Sociometrics
Participants were provided with a roster of all the seventh grade students in their school and were asked to make unlimited nominations of peers who fit into various behavioral and social influence descriptors. To assess social status, students were instructed to name students they "liked the most" (LM) and "liked the least" (LL). The other peer nomination item used in the present study was "Are the most popular in the seventh grade" (i.e., perceived popularity). A computer program (Sociometric Collection and Analysis [SCAN] version 5.0.5; DeRosier & Thomas, 2003) was used to analyze the nominations. Using procedures outlined by Coie and colleagues (1982) , individual standardized scores were derived for social impact (LM + LL), social preference (LM-LL), and perceived popularity. Social impact indexes the degree to which individuals are visible in the social environment. Social preference indexes likability (i.e., sociometric popularity, Coie et al., 1982) , and perceived popularity (Parkhurst & Hopmeyer, 1998) is an index of the degree to which others rate the targets as popular individuals. The perceived popularity measure is both theoretically and empirically distinct from liking, or sociometric popularity, in that it indexes the degree to which adolescents are explicitly identified as "popular" members of the network, tapping both reputation and impact in the social environment (Cillessen & Rose, 2005) .
Social network measures
Mutual "liking" nominations derived from the sociometric nomination procedure described above were submitted separately by semester to the NEATO (North, 2002) Graphviz computer program (available at www.graphviz. com). Sociograms, or graphs, of the networks were produced from these mutual liking nominations based on the patterns of associations between persons (nodes). Network graphs depicting the samples in fall and spring are shown in Figs. 1 and 2, respectively. The location of each node is determined by its direct and indirect (connected through another person) ties or connections to other nodes (i.e., persons in the network). These ties between persons, termed "edges," are represented by the lines connecting the nodes. The location of each node is determined such that the geometric distance between every pair of nodes approximates the distance of the shortest path between nodes in the sociogram (North, 2002) . We derived two measures to index the relative position and potential for influence of users within the networks in the fall and spring, betweeness centrality and Bonacich centrality, and three measures that describe the overall structure and organization of the networks, network density, mean distance, and the clustering coefficient.
Betweenness centrality, the simplest and most widely used measure of the centrality of network members (Freeman, 1979) , is defined as "the number of times that a node needs a given node to reach another node. . . [That is, it] is the number of shortest paths (between all pairs of nodes) that pass through a given node" (Borgatti, 1995) . The idea is that the central actors (i.e., nodes) who lie on the paths between many others have more power to control behavior or information that diffuses along the paths in the network. Actors who are higher in betweenness, then, can be said to hold greater power in the network, with the concomitant likelihood of holding and exerting greater influence within the network. Bonacich (1987) proposed an alternative centrality measure that is based on the connectivity of persons: central persons must be the most active in the sense that they have many connections to other persons. The Bonacich centrality of an actor is recursively related to the sum of centralities of the actors with whom he or she is connected. Hence, a person that is connected to many persons who are themselves well-connected is assigned a high degree of centrality, whereas a person who is connected only to near isolates is not. Network density is indexed by the proportion of all ties that could be present in the network that actually are present (Hanneman, n.d.) . The mean distance of a network measures the average number of steps that is required to connect any two persons in the network. Formally, it is defined by the mean geodesic distance between any possible pairs of nodes (Newman, 2003) . Finally, the clustering coefficient of a network is defined by the fraction of the number of links between nodes within its neighborhood divided by the number of possible links between those nodes. Larger clustering coefficient values can be interpreted to index the fact that a friend of your friend is more likely to be your friend (Newman, 2003) .
Results
We first report the prevalence of alcohol use and cigarette smoking in the sample at each time point. We then examine the correlations, means and standard deviations for the study variables to determine the support for our hypotheses. Finally, we present a brief description of the wider peer networks at each time point, to provide a broader context for the individual-and peer-level findings.
Substance use prevalence
Alcohol and cigarette smoking are not very prevalent in the early adolescent group studied here. Lifetime tobacco use (14% and 18%, fall and spring semesters, respectively) was much lower than lifetime alcohol use (38% and 46%), which showed a significant increase over the school year, t(149) = 2.147, p < .05. Relatively few students reported current use of cigarettes (4% and 6 %) or alcohol (10% and 13 %) at each time point, and neither of these behaviors showed any significant increase over time. Moreover, approximately two-thirds of the students who did report current use at each time point reported drinking alcohol or smoking on only 1-2 days in the past month. The prevalence rates of alcohol and cigarette use in our sample are substantially lower than those in the 2004 MTF data for 8th graders, as would be expected for our respondents who were surveyed a full grade earlier (Johnston, O'Malley, Bachman, & Schulenberg, 2005) , except in the case of lifetime alcohol use: for 8th graders in the 2004 MTF sample, the rate is 44%, very similar to the rate of 46 % for our 7th graders in the spring semester.
Due to the relatively small numbers of substance users in this sample, we constructed groups of users, those who were either current drinkers or current smokers, for each semester. Importantly, although equal proportions (13%) of youth in the fall and the spring report current use, there is substantial turnover in those adolescents comprising the users groups: almost half (9 of 20) of the adolescents who are current drinkers and/or smokers in the fall do not report such current use in the spring, and this finding restricted our ability to follow those who reported current use in both fall and spring.
Tests of the hypotheses
We next turned our attention to testing our hypotheses. First, the behavior hypothesis, which holds that regular substance use confers elevated peer standing on young adolescents. There are two related parts to this hypothesis, as follows: Notes. Asterisks denote significant difference between users and abstainers within semester. a Social preference, social impact and perceived popularity are z scores, standardized within semester. b Individual centrality = ratio of total number of nominations of "kids who hang around together a lot" received to the average number of nominations received by the top two members of the group. c Individual and group centrality scores were recoded into nuclear (ratios 0.7 to 3.0), secondary, (ratios 0.3 to 0.6999.), and peripheral (ratios 0 to 0.2999.) statuses. Pearson chi-square for Individual centrality in the spring semester, χ 2 = 11.706, df = 2, p < .01. Hyp. 1A. Current substance users will exhibit elevated peer standing. Several results provide some support for this hypothesis: As shown in Table 1 , in the fall semester, users were rated by their peers as being more popular (i.e., perceived popularity), t(154) = |2.71|, p < .01 and as having greater social impact, t(154) = |4.49|, p < .001, than their abstaining peers. Moreover, being a user was significantly, moderately correlated with both popularity and social impact (see Table 2 ). In contravention to this hypothesis, however, users and abstainers, considered at the level of the individual, are similarly distributed in terms of occupancy of more or less central roles within the network, with approximately equal proportions occupying nuclear, secondary and peripheral roles (see Table 1 ). This finding is buttressed by the lack of significant bivariate relations between use and measures of centrality. In contrast to the centrality measures derived from the SCM analyses, on the network measures of centralitybetweeness and bonacich centrality-users in the fall were more central than were abstainers, t(154) = |2.55|, p < .05 and t(154) = |2.66|, p < .01, respectively.
Hyp.1B. In the spring semester, a similar pattern of relatively elevated peer standing indicators will emerge for current users versus their non-using counterparts.
In direct contravention to the behavior hypothesis, we found that current users no longer enjoyed elevated peer standing relative to their abstaining peers (see Table 1 ). Indeed, users and abstainers did not differ on social preference, social impact or popularity, and bivariate relations between use and these peer standing measures were minimal and non-significant. However, as shown in Table 3 , use in the spring semester was inversely related to both individual and network centrality, suggesting that current users in the spring were more likely to occupy less central roles in the network than were abstainers.
Distribution of users and abstainers across individual network roles (Table 1) shows that, in contrast to the finding of no differences in the fall, in the spring, they were indeed differentially distributed (χ 2 = 11.706, df = 2, p < .01), with a clear move of users out of nuclear roles in the fall and into more secondary roles in the spring, whereas abstainers were more likely to maintain their roles across time. The marked change in the interrelationships among the three centrality measures from fall to spring supports the notion that there are substantial changes in the organization or structure of the grade 7 networks over the school year.
Taken together, these results suggest that users in the fall and those in the spring are not viewed similarly by their peers, nor do they occupy similar roles in the grade 7 network. Our results in the fall provide some support for the behavior hypothesis, but the dissimilar results from the spring suggest that we examine the person hypothesis more closely. The person hypothesis holds that it is not the substanceusing behavior per se that confers elevated peer standing but rather, that those persons who are more central, popular, and highly visible are more likely to engage in new norm-breaking behaviors, including regular early substance use, and that they maintain their standing regardless of their substance use throughout the year. Results reported above (Hyp. 1A) offer initial support for this hypothesis, as we noted that use in the fall was associated with elevated peer standing ( Table 2) . We next examine the second part of the person hypothesis.
Hyp. 2A. Students reporting current substance use in the spring will not differ from non-using participants on mea-
sures of peer standing. Use in the spring was not associated with measures of peer standing (see Table 3 ). Further, the network roles of users in the spring appeared to become less central compared to the abstainers. Recall that there was a good deal of turnover in the membership of the users and abstainers groups from fall to spring, with only 9 of the 20 fall users again reporting current use in the spring. (Time 2) , regardless of their reported current substance use in the Spring. We compared the fall users group to all other students on dimensions of peer standing measured in the spring semester. The fall users retained their elevated relative standing in the spring on both social impact, z scores = .609 vs. − .124, t(154) = |3.13|, p < .01, and perceived popularity, z scores = .324 vs − .072, t(154) = |3.25|, p < .01, suggesting that these students maintained the elevated peer standing they enjoyed at the beginning of 7th grade. Lending support to this finding is the high degree of stability among the peer standing measures from fall to spring. For example, social preference (r = 0.78), social impact (0.71) and perceived popularity (0.88) were all very stable across the year (all ps < .001). The maintenance of relatively high levels of peer standing amongst the group of early regular users was evident even as more than half (11 of 20) reported no current use (i.e., past 30 days) of alcohol or cigarettes at the spring survey. Moreover, there was a good deal of instability in the reports of current use of both alcohol (fall-spring r = 0.19, p < .05) and cigarettes (r = 0.38, p < .01) over the course of the school year.
Hyp. 2B. Substance users identified at Time 1 will maintain their elevated peer standing in the Spring
Peer social networks
Finally, we provide a description of the overall networks in fall and spring using several measures, shown beneath each figure (see Fig. 1 and Fig. 2) . Although a direct statistical comparison of these measures across networks is not possible, we can make some plausible assertions based on them: First, the spring network is somewhat denser than the fall network. However, if the isolates are included in the network analysis, the spring network is relatively less dense and contains more isolates (20% vs. 10%). We can interpret these findings to say that the overall network becomes sparser in the spring but the connected network becomes denser. Second, the mean distance is smaller in the spring, implying that students can reach other students through a shorter connective path. Third, the clustering coefficient is larger in the spring, suggesting that groups of persons are more locally clustering together than in the fall. These network level findings offer support for our contention above that there are substantial changes in the structure and organization of the grade-level networks from fall to spring.
Discussion
In this study, we examined two hypotheses concerning the relationship between relative peer standing in adolescent grade-level networks and early, current substance use. Our findings provide stronger support for the person hypothesis. First, adolescents who reported current use of alcohol or cigarettes enjoyed elevated standing amongst their peers in the fall semester; second, when we compared the users from the fall semester to all other students in the spring, we found that these fall users did not lose their elevated position amongst their peers, even though fully half of them no longer reported current use in the spring. Finally, when we look at the spring data, we find that the distinct relation between use and social embeddedness in peer networks disappears: current users in the spring are less likely to occupy central roles both in their groups and in the network overall, compared to abstainers. These spring users are no more central or popular than are abstainers. These findings suggest that popularity and peer standing in this age group are neither driven by nor maintained solely by early substance use, and lead us to believe that there's something about the timing of regular use that's quite important in this particular age group. Although others have concluded, quite reasonably, that early users have greater cache and centrality in young adolescent peer networks (Allen et al., 2005; Engels et al., 2005; Valente et al., 2005) , we find that that current use per se does not confer power on young adolescents. Rather, such use appears to be an instance of norm-breaking behavior exhibited by those adolescents who for some other (unmeasured) reason are already distinctive in their social environment. The early current users in the present study were somewhat older than their peers at the outset of 7th grade but age alone did little to explain the relationships between use and peer standing.
1 Substance use at this very young age is a relatively rare behavior. Results from the 2004 National Household Survey reveal that prevalence of current alcohol use and cigarette use increases considerably from 12-13 years (Substance Abuse and Mental Health Services Administration, 2005), suggesting that the 7th grade (ages 12-13) is an extremely important year for embarking on regular use. Thus, at the beginning of grade 7, regular use is both a new, and more importantly, a relatively distinctive behavior among children of this age. In the present sample, although almost half of the 7th graders report having tried alcohol or tobacco, only 1 in 7 reports current use.
Drinking and smoking are far from normative and this rule-breaking behavior may suggest both a willingness to break the rules and a level of surface maturity in these students. These adolescents may not only appear to be more sophisticated, perhaps due to their substance using behavior, but are in fact older and may be perceived as more mature. This perceived maturity and adult-like behavior in turn may influence their perceived popularity among their younger peers. So those who are visible users in the fall develop some cache and they are likely to posses other characteristics that render them visible, such as physical maturity.
Importantly, however, two-thirds of the students who did report current use at either time point reported drinking alcohol or smoking on only 1-2 days in the past month. Thus, not only is current use not very prevalent but it is also intermittent, at best. Plausibly, other students in the network may not have been aware of the substance-using behavior of their peers, negating the possibility of influence in this domain. However it is equally plausible, because of the rarity and distinctiveness of this behavior that others may have been very much aware of those few students who were willing to "break the rules." Indeed it would seem likely that substance use among young adolescents occurs in dyadic or peer group contexts or is openly admitted or bragged about. Our interpretation is that this substance use behavior alone is too rare to effect any great impact on the peer standing, however the early initiation of substance use conveys to peers that the user is possessed of other appealing attributes that are valued in adolescent peer groups (such as sensation seeking, daring, and opposition to adult rules).
Buttressing this argument, we have found that use itself does not necessarily relate to popularity per se. Examination of the social network sociograms reveals that some of the users are located on the periphery, not only of their groups but to the point of being network isolates. New users in the spring could well be followers, not leaders, and the new spring users are likely on the periphery of groups and the network more generally. They may be the "wannabes" in Adler and Adler's (1998) conception, those who want to be part of the higher status, popular clique. So what appears to be important is first or early use, not just use per se. Substance use in the latter part of the grade 7 school year might be employed to gain social status by those who are initially less preferred by peers.
That being said, users are perceived quite differently in the spring semester, both compared to how they were perceived in the fall and to how abstainers are viewed in the spring. First, and perhaps importantly, users are not significantly older than their peers in the spring. Whereas use was possibly an age-related or maturity level behavior in the fall, it no longer appears to be so. Second, users are no longer perceived as relatively more popular than abstainers. In fact, compared to users and abstainers in the fall, spring users are seen as relatively less popular and abstainers are seen as relatively more popular. A similar pattern emerges in the relative social impact of users and abstainers. For users, social impact is going down, whereas for abstainers, it is going up. Thus, users appear to lose their distinctiveness relative to their peers.
Reflecting back on our introduction to this paper, our findings point to the importance of taking a multidimensional approach to peer standing (Lease, Musgrove, & Axelrod, 2002) , and employing multiple measures of group attachment, popularity, and peer group centrality (Gest et al., 2001) . By developing both network and sociometric portrayals of individuals' placement among their peers we were able to discern that popularity diverges from centrality in those teens who were the early current users. Early in the school year, use was associated with the perception of the individual as "popular" and with occupying positions within the network from which influence is more likely to flow (i.e., Bonacich and betweeness centrality). By the middle of the spring term of the grade 7 year, just six months later, use is no longer associated with being perceived as popular by ones' peers, and users are less central, and therefore less likely to be transmitters of influence. These findings buttress those that suggest that spring users are those "wannabes" on the fringes of the network who perhaps turn to regular use as an entrée to the more powerful groups. This paper demonstrates the benefit of employing simultaneous systemic and individual measures of peer standing or group prominence, which, we argue, can help clarify the truly influential from the "pretenders" in the case of diffusion of risk-related behaviors.
Implications for prevention
Our findings appear to have important implications for prevention. There has been a recent move to incorporate social network analysis methods into prevention and intervention strategies, particularly in the domain of peer-led prevention programs. These strategies are predicated on understanding the value of knowing which adolescents are perceived of as popular or as leaders, and by whom, thereby taking advantage of grouping adolescents together based on their real-world social relationships (Valente et al., 2003) . Our findings would suggest that the beginning of the fall of grade 7, or even as early as by the end of grade 6, is a propitious time for prevention programs to occur, particularly those programs that deal with peer resistance, the nature of popularity, and the effects of influence of others on one's behavior.
Our findings lend support to the important goal of identifying which adolescents hold power to influence their peers, and provide important considerations for substance use prevention in this early adolescent age group. Substance users appear to be very distinctive at this age, especially at the beginning of the school year. They are rated as more popular, have greater impact and are central to their groups. These users are older than their non-using peers and occupy well-connected and powerfully influential positions in the network. It is likely that their unique and distinctive behavior confers such elevated peer standing upon these adolescents. Such adolescents are likely to be "deviant leaders" (Miller-Johnson et al., 2003) , who rate themselves as both able to influence others and as more susceptible to influence from others (Costanzo et al., 2005) .
Another important implication of the present findings is that the tendency to view substance use as powerful in and of itself may be misguided. That is, we argue that it is not use per se that is powerful but rather, it is the adolescents who engage in early use that are powerful. Even when they don't use anymore, they retain that position of power within the peer network-it may well be, if one is doing a program based on peer leadership that those are the teens who might be best positioned to serve as change agents: that is, the kids who no longer use, who gain power in the context of use, and now retain that popularity. But, what is not known is, do these popular, powerful early adolescents no longer need to engage in visible rule-breaking behavior to retain their power, or, have they moved onto other newer, and thus again, more distinctive behaviors? Are they moving into harder drugs, cutting school, precocious dating, or early sex? That is, are they continuing in their roles as the "leaders of the pack," opinion leaders who beat back the brush of new behaviors, which their cohorts will then follow? These questions present interesting and important directions to explore with early users as they progress through adolescence.
Limitations and future directions
Our findings, while intriguing and potentially very important for informing prevention programs that utilize peers, are limited by the small samples of users generally, and smokers and drinkers more specifically. We would want to know if the findings reported above hold in a larger, representative sample. We would also want to follow these users over a longer time period to investigate to what extent they retain their positions of elevated peer standing throughout adolescence, and in what other domains of adolescent risk behavior they become precociously involved. Our findings may be limited to this particular age group: in other work with 13 yr-olds, Allen and colleagues (2005) noted that youth perceived as popular by their peers increased their use of alcohol and drugs over the course of the following year, when such behavior was approved of by their peers. It may be that in our sample, such behavior is not approved of, or as we suggested earlier, that alcohol use and cigarette smoking are perceived as differentially popular among adolescents at this age. Our conflation of the two types of users into one group may obscure the operation of separate processes. An important question that our limited sample of users prevented us from asking was, do smokers and drinkers gain and maintain similar positions within the peer groups of early adolescents? Preliminary analyses with the current sample suggest that they do not; it would be worthwhile to analyze smokers and drinkers separately to more carefully answer this question.
Another question that our small sample of users prevented us from addressing was the role of gender in the relation between peer standing and substance use. In the fall semester, there were approximately equal numbers of male and female users (12 and 10, respectively), while in the spring, females outnumbered males in the current users group (15 vs. 7). It may be plausibly asserted that one reason for higher peer standing among users in the fall compared to the spring is the presence of more male users in the fall. However, while we are limited in our ability to adequately test this possibility statistically, we note that in the sample as a whole, males and females did not differ on most measures of peer standing in the fall or spring (data not shown).
